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(54) IMAGE SIGNAL PROCESSOR AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lengthen the 
photographing time of a still object, to enhance the S/N 
and resolution as well and to further generate a still 
image with the number of pixels remarkably exceeding 
that of a CCD imaging device. 

SOLUTION: An image of the object made incident via a 
group 1 of lenses is supplied to a CCD imaging device 2 
for every field and frame while a shutter 10 is depressed. 
The group 1 of lenses is controlled by a system control 
circuit 9. Variation of the direction of an optical axis is 
detected by vertical and horizontal angle speed sensors 
at an angle speed sensor 1 1 . A signal to control the 
direction of the optical axis is generated from the 
detected variation by using a variable optical axis 
element to be included in the group 1 of lenses at an optical axis control part 12. Cylindrical 
conversion of an image signal is performed and plural photographed image signals are 
successively added together in real time as aligning a reference image signal and the present 
image signal at an image processing circuit 3. In addition, the image to which the cylindrical 
conversion is performed is inversely converted from a circular cylinder to a plane and supplied 
to a compressing circuit 5. 
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■c, i /mB*©lMrcttE1**tfcEtti1- 5&ET htt 

& ffi S *tfc±E&E-f Jifcfc CT±EBE£*tIE-r 5{£ 

ttWJlWII * ftfc±EBE&i)I]*1- 32ra*#a t , 
±E->^ v 9 *mt t . ±EJD» * ftfcBE&flDg Ufc 
ElrCEttL 

£ ftfc±EBE£ RE t>>b ¥-m^%8rfZ,m%& 

EE3itfc±EBE©B*!»*E 1 nmfemz 9 *#fc/Jx 

sv^, ±EHB*E#«©jaa*iJ:tw:Eii»«E# 
^&ag@. 

[M*E4] »«asfc*5v^r, 
JbBHtta»#B-CH:, »6att&EE!&»e>B£^<BEE* 

ei-seee**, 

«»©BE&»s*-f s b*©b3 #ttnm* z v >eh©» 

±B8E©BE©3fett#ft©EE*ff53tttE£ 
¥Bfc. 

»M£E3Jifc±EEE*. SS&BEi, ±Egi£BE 
|c*f L Tgr £©Bffif*9©&B-f tvSr^ri" 3 BE t <o m 
X, 1 /mB^OfflfS-Cfigf tlSr&WI-S&gf Htt 

t, 

iEf*******, ±BES*ivfcBE*iii»L;fc 

EEfci-SEEft^BffiRE. 
[M**6] MEglSfcttSKftwc, 
*€>ld, ±BB»lc:ii5«^PSrffi1-i««^P*gSr#i- 
* r i i + 3 BEfi^&agfi. 

Sfclc. ±EBE£ffij§-f3IEi§¥ai, 
BSi$ *i,fc±EBE&EE1- 3EE&# t , 



a t Sr^-r s r t 1 1- s BEft^&age. 
±E»Ei&* -cees nfc±BB^*5 J; xf±.mm*& 
ut r t *»e t -r a wktiHwusmtm. 

[EE49] »#B7fc*N^C, 
Sr±BB&Jift:icB&-f 5 XoKVItZb ZW®. b1rZ> 

BE<if-&as§a, 

[E*«10] »*Kl*fctt5K*5V^, 

±EE5HMa©E5HS*fclS: DT±B3fc*»r****a» 
#flfcM»1-5 J: 5 fc Lfc^ fc t -f 5BEE**& 

[MM 1 1 1 W#* 1 0 tefcvvc, 
±EEB*¥*»±, ^ K-JE«*fctt*7 

Efi^&ag«. 

[M*« i 2 ] m*« i i Kisv^r, 

raw? 5 * 5 1 ufcr b *<mbi-zmvm%tmm 
e. 

IBmtt, ia±^»tLfc^t^!|?MlSi-r5B^ff 

IE*«14] »*g|l*fcW:5fc*JV^T, 
*6K, ±MW*f-T«E*fifc±EiBE*«-»©B 

±EBf*©EHi**BE#aMk**ifc»^, 

tz±.mm&zmmm&b u-cee+* ± 5 it \.itz b® 
mb-rzm&m^jmmwo 

B^^rti&tg^l- ZXTVfb. 
«^^Hfc±EB^^¥ffi^e>n<§i^3Em^5^7 i 5/7- 
t, 

RfiJ3E«l$ix/c±EB«^, SJpB^i, ±ESif*B^ 

-e, i/mBfR©»«-effiB-fft*tftffl-t**7 l s':/ 

Sim LfciEeflTnSrttEI-S y , 
±En«^E* $ Hfc±BB&*AD^-r 5 ^.t 1 y ^ t , 
±Ef+y**l&*i» ±BADS$tifcBI6Sr*PffLfc 

WftSiifciEHEtPJE^feVB^EIft-r^^^y 

*»e> * a r b zwm b -r s beat 
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t, 

3fe«i£&£*T<fc±!2B&<K gJPB&i, ±fa£2M{gt 
K:#LTgrJ£©«8Hrt©&B? , Jx£#1--SB{fefc©IW 
T% l/mB^©»Mm?^&&m^3;*7 1 y:/ 

[0 0 0 11 

[0 0 0 2] 

T, iftfetlW UTf -f i?#A'#^ ? tl»tS) 
^-CiM:B©*je«:fT5»£\ »v>TV>5a^©-8l 

[0 0 0 3] 

[5IW-SS»*LJ;5t-f5»S] Ld»Lfc#f>, »B© 

-f 3 i #Kt>l5^»-l8©3feUNW!! LTWiV\, Z<D 
^-f^^y^TMWf^ftfcWlhBri, S/N 

[0 0 0 4] LfciiioT, i©38W©iWH:, gMhtfc 
I?f|noig«l|gS:fi<tS:tK:J:oT < S/NfcA? 
«*t>J:?>A<ft!K *fcfcCCD»**?©»JlttfcSr 

[0 0 0 5] 

tt« 5/+y**rlf LT^aiW, Bfc£HS&»{ft1-.5i8« 
■fcfc#LT^©«&Hrt©<fcB*it*:*-t-Sliifci:© 

&i-Zto&^Wct. i"tv9*m-$t, im^MzM 1 ^ 

*»e>45iiSr»«ii-*H««**!!a«B-C*>5. 
[0 0 0 6] ft#^5f;:f2&©3B?li{i, f+y**j¥L 



«r^-r5^F©B^i 5 JttJsW/h$v^K©^g-(c: N 

[0 00 7] MM 1 6 |c|Bft©£93l±« *y* y * £3? 
LTV>5M, ftftfR^-CBftSrH^ftlft-rS^xy^ 

LTJ»*©^rt©(fcB17L**r$IB*fc©l«It\ 1 
LfcffcBTft«rilljE-*-3;*?*y7 p £, R«^***iifc 

i> ¥^fc$;h,fcBfc£Rffia>e>¥B^£ife-fax7 1 y 
7" t *» b ft 5 r. t «rmt i -T 5 H*flHB6a#ifcT«*> 

[0 00 8] 1 7 (CfSife©^^[4, y 9 

L-CV*6IBL »^^r♦B#El^r)lS^»^i-5^xy7 , ' 

©•^■K, «»©B&©ft«l#fa©£&£^?*xy:/ 

3t«l3E»$ixfcB«f, PIIJ:, 
L-C0fS©«5Hrt©flCB-f^**1-5Blfe4©ffl-e, 1 
/mB*©«f«-Cffl:E-f tlSrftffi-ra -> % 

[0 0 0 9] S(S6<3lc#^*>©7 f 'Cv J ^^*^7 0|$]f 
fjc, ■t©7 f -f^/i'*p«?©i)<a$tllta$-CiS» 

**. ®Scft©fi««^Sr«^-t-5. SRS^tufcBI&fi 
tPU, ^©&©7l/-At ! »^$Jl > B«tft#P l 

fcr*Jlft«MMr*P 2 1 i /mB*roS«r*fi:g^ 

ite»UTB*«#P2«)tt«#ttWSii5. *©*W 
tt**»bHSM*bUIM. B«». RfS^ 

^$nfcntt©B»fll#f4. W-fbwfcfen-efti&ixfc 
«. R«*»6¥BB^***ii, Se>fc*«iOT7-fA'^ 



-3- 



5. 

[0 0 1 ol 

xmmz&mLx&wi-Zo mitt. z.<o%wt>mmz 
ixtzm i i xm-t w 

m*ft\^x?&iifrit&$fr<»m^s*y* loam 

$114, *SX = V (WfAayhn-?) 9K<fco 
fcE*ii**li»MWU 2~E*S£;h,S. jMWgfPEl 

o*ift«rW*i-*fcft«fli-»at4i«sn. man*. 
[ooiij ccvmrn+zx-ti, Wis-wfrbvAkt 
yttmffikLxgmznz. codeee^^, 

5. itUCioT, CCDlH*f2«)tfi'lr>^ 
Et&$*t, «|&*iifctt^©lft#Sl9a**tS. R9 
ii*;iX«¥#<DEf4, A/D««S (H**-f) lc± 
Uf^i^/uflsSli, 9** S>*A«EEE (WT, BE 
tt*tlM-S) iLT, BEE»B!B3HK£$*k3. 

Biwaaia«3^«i&**vfcB««#B:, -bbe** 
[0012] isniaKs-c'ii. aai-aj:5fc, b 
Lti&fbVT/i'fij&xmkiimztiz. r©BE*&3 

0883(4, *s*zi^9KZ.r>xmfflZn%<, BEM8H] 

*t5o Ei8@B5HJH&sftfc^*iBEE#tt\ --&B 

[0 0 1 3 J m&**V 4CB*$*tfc^fifcB«««- 

T, E±H&LTEtt$iifc^jaMEEElcELTJP 
EG (Joint Photographic Experts Group) jfilfo&il, 

(4, E*.tfBfl\ B#£J, 7*- a^lfcffi, S^s^E 

a, &9©i*E, Eft»> fatscs, • • • 

eohee***** s tut t # ©ee-c *> a. 

[0 0 14] *^9WEftfll&Jlfc£lffiEftENt. 
BEE#6KEI&£ii.5. GfKK»6lc{K«$ttfcffin 
BEEEfcirT^-^tt. ^3^9©WlPk:«orE 

[0 0 15] Eft^-^fciDEEto&Cfc^al'g 



■t, ESEEtfftsns. -fftfc*>, £©EMa»7-e 

(4, JPEGOttm^nS. Sfefc. ffiEBEEE 
^b^ltSilfc*^-^ => V 9 ^E*&£*l5. 
E&$ftfcir77*-*A»e>Btt, 3& 7*- 
fig, '✓tyi'tt, tt9 0ftft *8#E, (BJtfcS, %M 
©£fi, • • •#©flm*«5**6*v«. EESJtfcE 

EE^a, tt«iaft7ft>e>*3%is]B8^tt*s*ts. 

[ 0 0 1 6 ] ±3& LfcBE^ * y 4 (4, EE©BEEE 
fcEbTEEEEMSIilE* £»*IBEEEK:»LTflE 

itesris-r^a-. *ij:tfjBa«BEEE*#»i-«»£teE 

J:o-C£tt*£5fcLTt>Av*U Ett£*tfcEEti:E 

«tolffl077^ E«E©7?^*fcf4#EE©7? 

y, ffiBffi«)7«*y*Jj:rWjWI«)7t*!)ftM*fcRlt 

[0017] rrr-, ±38 LfcBE&SlsIB 3 &0 2 Sr 

EEtt, A^&SH^ ia>e>A7j£ix5. A73£;ft<fcBE 
EES:, A*B«p<*y 2 2~EE£;h,a. A7jBEp< 
*y 2 2 KMC, au$3ftfc9tiS£«*tfEtt£*i.S. * 
Lt> ^-777^*!) 2 3IC(4, &5£-f3 ± 5 K 1 71' 
-AroSEiftSBEEE (filT. *UWE«-»fc«ff 
*) #E«Siia. -«4rUr, A7lBStp<*y 2 2*5 
i^777^t!) 2 3(4, 8fcTyKDVGA (Video 
Graphics Array) E&£>$fi'C$>$. 

[o o 1 8] ®m&\m&2 4-ctt, i7^oii 

■EEEKELTSHEEEtt£©.fc 5 *E«K:*>5 
E^btlS. rcDficat^miHl8S2 4(4, ifc*:EWIalB2 

5, 27, 7vy9%<o&wtmm&2Gi$iLxmmi 

[0 0 19] r©— 0fl-C*f4, /<y7ry*!) 2 3»C|4, 

X9EEfi^EttdttS. roBliiflfiLt, 
HEE-f- 1 w&Bi 5 3o%u amtiz t , ^-©30 %e 

i^ftfemBEE-^giWiHitfi-ii-i: L-CEE^tiSo 
1-ft*>t», EEEEEiPXEEEEEA>& 3 0%Bffl 
*v5*-C, *<0S*BEm#l4, ttBEW©fc«>©SE 
BEE^-i UTEv^fen. WEEEtfSEMMTE* 
e> 3 0 KB ifEixS i , -troEBEE-^^SEBEE-S- 
tLrEBEWfcEv^folx*. c«J;5lc, SEBEE 
Ei: 3 OKEtLfcEBEE^E^SnsEJc^oEB 
EE^SEBEEEttrtBE^HS. *© 
SEBEEElc»1-5EBEE^roEfiASEffl$H5o 
[0 0 2 0] EBEEE54, ffi7cEWlHlSS2 5-Ei^$ 
#t, SEBEEEI4, 6£^:«p H 1lHlK2 7^E^$H5o 
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ia«iftij5ffi$^fcaife«#-ss i {&~8fg-4£*£*i,5 0 

6 2 7 !4, yn^t^ x«it*>nrf A < , fttttnisi 
&2 5{4. *-?<MB«riK»Si:i-afe»tfc*:*KllB2 

7 4 9£v^4Xas i &^-?&5, -©J£^:ttra[HlgS2 5 
*5402 7-Ci4, flM&**tfcH«««-ftn«*»Lfc 

ft, PmSE*«T5J:5fcUC't>ftv\, &±ztitzmm 

8&2 6^m&£tlZ>„ 

[00 2 1] -fu y *#©{fcgtfcffi|Elg& 2 6 T't4, 1 B 
i©l/l~l/8 ©ffifflE-C^n y 9 &©&§#& 

5, iot, T/nyy-w/^yr^xVaSrfUlU '<9 
rvjxjjS/hSv^tlctt, ^-©T'n y*£&«&ffllc& 

Va = Z (yi 2 ) /K- (X (yi /K) ) 2 
flU yi :JUEtf. K^Byi'rtClSSttS. 
[0 0 2 2] &Ji«»lHlS82 8"Ctt, ^ny^##Sri 
fcU ^nj/^«fc«l*oTfflMfc)*»iJt*j{>5,Ji5 0 
*»fe*tfclB6r*OWWftl*»*y Ci] tUi* 

rt»¥ff»iMt»** m fc-ra. #<©:/* y^ 

O^t, x [i) *54tfy Ci) a^ftmiSJCttS: 

ro*aa«^[H8S2 8-?&M£tifttiLm7 ! -?\*, im 

SS3 0^»*&$*v5o «ka«*!ilSS2 8t?^ttl$ 

HfcHftSSffffttt* Hft£»lelK3 1^«*&£H5. 
[0 0 2 3] B^Te>L*iraiHlK3 0T?l4, ifcl&Siifc 
/WR*»KlSC-C/<y7r^*!» 2 3jft>bMfctH*£ii 
fcBft«#-#«l&£*U toB«flr#-fc»L-CB*-f6 
UiiKaSffiSHS. fllxtf, (SSce^WIUK2 4-C3. 7 
■*^*¥#fifc1^TV**fc«»*iifc»£\ c©B 
3Kf f>UitBJIeIK3 0l£f4, ffitttttUlHlK2 4*>e>/h* 
$#©o. 7asffc&$;h,*. *£-e, B*T ibUfFfllHi 
S3om iHfi¥*&J-J:o-C, B*A*»P>BillB©# 

fsj^o. 7mm-rtitzGLmimmcfr3if$.ztiz. r© 

AX (1-0. 7) +BX0. 7=C 
*»6B*C*fe**ix5. C©4 5KLT, ft^JHfc 
HlfcffH|-fc»UC0. 7H*-r&UMSSiV 0. 7B 
*T6*JifcB«ffl#ai*fclc£lfciFii5 0 *rfcfc£j« 
SftfcB»«*tt, Mf 6 UtHHIft 3 o *&Bft£ 



Jg[§lgg3 l^{fc&£tv5„ 

[0024] mmsB®&3 1 -m, &i&ZHitm®& 

#mztiz. *fc, r©BWBKiaiS3i-ewt. 
*ifcw*ifi«-fc# spB*» e> HtMaw s rcffifciJi 

l±, B«2E^BK3 lA>e>aD»ilB&3 2"«4«&3iia. 
[0 0 2 5] jDjUalgg 3 2 "Cf4, ffl^B^^ey 3 3*» 
b<DM9M*kk. l a»b©Bffefi-§-fc© 

aWiWfbli*. *»^nfcBfeffi-^tt, ffl^B&y* 

y 3 3KflMes*i5. 

[0026] mttwt* * y 3 3 -c«, eg^miiiK 2 

fc«*#«#a*Ji5. #fl&tHlHlS§2 4f 

3. 7B*£*¥#tofcrftT^*fc«»r3ftfc^ 
rcoffi^Bifep'^y 3 3{c«, «acBMU@» 2 4 
«0*£<&3:9S#|&Sit$. 3 ©-f*u*1t 

E-T54 5K:, ffi^B^^ey 3 3t?l4, tK¥*Ir)-3 

«. -Tftbt., BJfrf &LfflMaft3 o-CO. 7B*f 
P>**V ^©aWjB&^y 3 3T?3B*1* 

rW:iot, *Jp*i*aC3. 7B*-f*vcv>sfc©7 
w-ACDBiftffif-t. eiiuc^.5B*flr*i©tfca-& 

t>l£&'<7t>tiZ. iifi-a-;b-fr#?Ttoh,fcE*L-C^3B 
fcAD»lsIK3 2-CJnSSH«. i(0W*B^* 

y 3 3 ©iffifis-y-^ x« x c c dimur? 2 <Dmm®.<D&. 

(p]iC± 1 8 Oft, Si£*-|B]IC±9 0a<t-f5. 
[0 0 2 7] rcD-W-C?ttx 2g>-C6 0tt©B^ffi^-© 
*D»/65 nsmxh <9 , »l*4il6tt*#6 4ttKT©» 
•a-. ffi^B&p' * y 3 3tt, 1 4 fy hWVGAMl: 

mm-^»4, w^B^^-y 3 3*»f)iDjHHiK3 2*341/ 

[ 0 0 2 8 ] Bfcg HISS 3 4 -Ctt, nttJD|f$JXfc-&dtB 

urv>5©-e, m^B^^^y 3 3ic*D*$tt5^fieB 

CCD»B3(f^-2©Blfef--<XSrjB^.5 0 ^ 

y 3 3©tf-e*p*$ixatfcjRai-?:ix- ; eti,s*5. r©fc 

ZftmxglZZkKftZ. 4oT, n©ffi(±, 
tJ:o-C J E-*t-enS<ca©-C% B^SI-n©MSrEtSi- 

87«*y#*ai-c*>5. ¥^{b$nfc-a-^B^<t^i4, 

^©[51883 4A>&ie»MlK3 5**0X4 yf0»3 
6 ©-*©A*S8^tt^SHS. 
[0 0 2 9] m&»{sl1&3 5-ett, tt^^tu/c^fi6B« 
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ftlaJgg 3 5 i>> h 7. 4 v f-(HlK 3 6 <Dffi*cOA^«^^tt 

+5«***ttLfc*rtBfc«**\ 8****1,*^ 
4v^J*Bfc«**»#aWl3*t5. 
[0 0 3 0] r^-Hlg^ffi-Cii, tt±*Sofc^M« 
ft*©® A # l 0 ££*T ktt*> *ftfc/h S v^r t ^ » 

UWMBBlBlttS 1 "CltSiiSnftaHftSrJWjSSJf** 
<^©T\ «**a»3 5-C«**%ff5i*#*^ 0 <fc 

or, £©J:54»£\ ^3-^83 6^, ft*® 
88 3 4 a>bftfcSft5tt£»*ttLTV*&v^jAB{feft 

[0 0 3 1] ft±^9«A®ftft*«>SA^6 

**tl?BlHlK2 5, 2 7*5it?Bft^®K3 l fc*sv» 
"C, ifi£;M5Hft3Etjli, JJ»*«BB3 5te*JV^"C, H 

BIBB 2 5, 2 7*jJ;OW«3E^[hI!S3 Hcjsv^ ft 

(tJLT. 3fcttl££i:8;-f5) SrfT5 i 5 lcLTt>&v\, 
iot, rwi?^. *Hy?-®&z 6T-tt, 

ftf-dSftiRSftS. 
[00 3 2] $ ?> K, tt±*s 19 ^®|feffi*©®^ #*} 
12 0*£JLhT\ H13i^?>¥B^coa»S^ 5 -Ct'fcV^ 
t, JfctfiWllHlB2 5, 2 7*S£0Bft£j*lBlB3 IK 

3 7-fti^$tu5o fcfc'U «£«, l-fcfcfc** (-9 

0«~+9 0«) *»6>K*^o**«rfttff5. -tuc 

±oTJ:9jl^^Bftfctfc±rf5r&#-e#5. 

■C, ^^y^@B3 6-Ctt, KtgBft 

3 4*»bftBS*i5iJ»B*«rliurv^v^j«Bft«* 

asftiRSHS. 

[0033] r©«fc5i-LT, ^yf@K3 6-eft« 
$*tfc^fig®ftfi*(i, S»7^;^ 3 7Hfc*S£ 
*i5. B«BB7-f/u#3 7fft, ftB^^^ABB 
«**J:9»W«^j«B<fc«*tett±rf6*i, S/N© 

3 7f±, HBF (/vf^h7^H) *>P.ftfie$tL 
5. PMlCtt±tfC>ttfc^®ftft*tt. WA»*3 8 

[0 0 3 4] iOipl;, ftg-g-fc-frSrfif5Bft«* 
ft, »JhB-C*>«JSV^fc«M%*i-S. «»©B 
ftft-fl-tfVrXft, TV^AT-fco-CftiiasftVN, fto 

-c, a»©B«ft*Srin»L. ¥*&ft1-«ri:teJ;o 
r, y^xas^-ty-tr/i^fts©-?, s/Nasft±-r 
5„ B*-f&UMI]MT3*#fc, $ e>fc«S©Bftft 
**-&J«1-5t*K, 7c©Bftft*©BBtS*5ftft 



[00 3 5] w«OHtS^ffi-C(i, A^Bft* * !J 2 2 
S®ftft*SrEft U /^7r^*!)2 3 KSftBftft 
*S:IE1t1-5J:5ICUT^S^ A^Bft* * y 2 2 *J 
^^77^*9 2 31;, «FWW^B*9-g-5 2tt©B 

fc»«j*3 attoBftft^fcft^TftWfcfflWTfcit, 
HoffSiiS. fc«U C<ott^HdS|gft1-5. *fc. 
«U**vfc*r©B»«** 1 ttB fc*l***ifcBfc« 
*©«Sffi (10 0%) S:Hi4i^t^»»*»o-CV^ 
5£-&, *©ltfe@©Bftft*£gftBftft*£L-C, 
£T©Bftft-i|-©ftgftm£fT 5 J: 5tLTtfiV^. 
[0 0 3 6] ±J£UfcA*Bft^*y 2 2*3j;^<y7 
r^<*y 2 3©Bft1MXft, ifofefcA;*)Bft©ltfc 
»+«fcL-Ct>AV>. ftitf, « = 0. 2 
mm* 7 6 4 £ 4 9 , ftitBfttf 5 7 6 1 45. A^B 
ftp<*y 2 2*5*^^77^*!) 2 3(DBftft*©f 
yHtt. ift.fet>A*BftfcWCT»Av\ ftfctt", 8 
tTy hX3fefIV\ 

[0 0 3 7] Sfc, ffl^Bft^^-y 3 3CD®ft-y-^X 
ft, A*Bft«01ft^ttTtftV\ WAIS^!)3 

ft#U 4fcfctf2ftK45ftK:i f y mt*. ft*, 
ft, JpJM- 5Bftft#©ft&as 1 6tt46 1 2 f y b x 
3fei&9, 6 4tt#f> 1 4 tfy hx 3££45©T\ 
1 6 b-y h X 3&<DVy \-m*htl&. 2 5 6ft©Bft 
ft**Hl»1-5ifc*-C*5. *]ff1-5Bftft*rofe§: 

ft, p^©ip-a-^e>2 0'<§-^5avv 0 
[0038] r©t*» #itufc»^ft(c(B]ftr^o 

HJ1-5. -«ilT, 1 2*tOB«ft**fWStfCVN 
fcft£\ H3K*i"J:5K, m^Bft^*y3 3JC, 1 
feB©Bftft*, 2feS©Bftft*, 3fti©Bftft 
*, • • fciOtl 2ttl0Bfcft*;MlPjlS*l. 12 

e$^5„ H3af±, a^Bftp<*y 3 sw-y-'fx-c* 

•9, H3Bft, CCDaft^2^P>|±l^$ix5-y-'CX 
■C*>5, *fc, 1, 2, 3, • • *3<fcl/l 2CD&* 
ft, H&»l*£*lfcBftft*©Ji#£^-f. r©H3*^ 

e>ftf£Lfc©T-, Hft©ftft^'> LfoI4ot^5^ 
t-5S^^5o 

[003 9] %M%mn 1 2 *»6©«#IC*£: C.T3fe«Pl 

gg+mmzti. ?j i>f^**7 ttt^ft©«*fft 

5. r©7^f^7'yXA*fctti'7 V\sSXZMm 
•f5»Wft, 17-f-;wK*fcttl7U-AtU S7 
-f-/wK*fcft#7U-Agfi£©*fpUcy-lrs' h-TSo 
£1T, ttft*r**fc-J"5fci6li:, 1 7 u-A-Ctft^-f 
5. 
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loo4oi v±y h-rztmy?&, CCDg^f 

[004 1] Cir, v^^r-hSr@4{c^ 
■f. 04Aic^-f <fc5K, -y+y* l oftW ^ii/r^S 

fcft4H*«f-*«7u>-Aa«WK:W**iia. 04 

2 2HiEli£iT,.5. *LT, @4Dfc*-f-,fc5 
IC, ftC71/-A1?m(ttP 1(1. ^^77^^112 

[0 0 4 2] *LT, ATjB&^y 2 2t£Bfc{t^P 
2*S|B1t$^, ^7r>t!l 2 3lcH{£ff-i§-P l #11 
*3ivOV5fc#fc» ttHftttllilS2 4-(<tt. W&IS^r 
P2fc#LTB*«#Pl«OttB^ttfflSil5. 04 E 

*»*JJ:t«mi*3!H«**»649, ±»LfcJ:5fc«ES 
rt£WtttWjBfc**!> 3 3^{fciS&£*u /Mfc*#t*B» 

■f e> Ltm niK 3 o s ji, Bfegjgft&ttBfeX 

Jg[UK3 l-tt^^^So 

[0 0 4 3] H4Ffcjj*r.fc3fc, ^©tlWiilSiftK:*^ 

^r, wk-t &uraigie3 o&£tra{fcX£iiiB3 i 
icfc^r, fflifem-^cjaa^is^ixs. ^lt, 04 g 
fc*-fJ:5fc> ttWBI&^y 3 3H, «ta*sj6S*vfc 

[0 0 4 4] Ofcit-Ti, BU^Bffc&St!) 

5o «**;MK3iifcBfc«#tt» H4HK*+J:5 
IC, iS*SSIii7-f^3 7SriiiiL» S/N<£>&<, B 
**©#«^J«BfMMJ*airilS*t5. 

[0045] rr-c, zmm#mMHsMtM29>#m 

3^9fc-t**l*B««i3ffiigB4 4d>e>ffl7J$n*^ 

££B{*ft** fcteB&m^-fi. jEffiBK 5$$i.ttx4 
yf-DHK4 2-«j££it5, > 

[0046] * W 4 2 -Ctt, #3HUS& 7 "CS£ 

x = ( t - (tmax-1) /2) • 
y = (v— (vmax— 1 ) / 2 ) • 



fcttBlftftf-fi, ffl;fcffi^4 3&#LTfl-l8©*=*fc 
[0 0 4 7] *fc, #3SimK7d»6m*$tu5*S:OB 

wi&^tu^o B«waa«S4 4T?tt, ±iELfcB^*affiiii 
K3 tBcfcSftBfcs&atfyy h$=T\cxte£ti 

5. ^-^SHWeMM 5-CHt, WAJtMeftfl-L-Cfl. 

[0 0 4 8] r©«fc5fc, ntteMffHHtyNBfcn* 
KATWMt* 6 Kie» * ft5o W3>-9 -csfcaa 
£fT?#3\ ±^Lfc02OB^*aa(eISSO^'o-y^0 
K^-$vn— K7x7©S^iraS©J0ilSr|Ti/\ &a# 
i&T LfcBfc«##WU^»S*# 6 ©*J©WSfc:lEft£ 
ns„ a-»o'<y3VT»«ufca«r?T5»£\ £t©h 

«tfflf-*^y = VKHBaiU ^-KfriTW^iBB 

©*aasrtfv\ y a y©/>— Kf-f **ft 

[0049] Mft*frVfl9*&ntl'-*«M- 
SRfgs^&Ko^-cf&s-ts,, zjsnfti'-c-B^ 

/v#y-7©!EB©&¥#£Rtgi£&©gipt-f3i, ]E 
E«*©#SE*H:. f-f^*^7t ©*»£#»* 
So 3ft*£!iy%ft afcWttfw p< 5 tw L 

Sf&SJxfcBfcK, ^-w&ftSft&lifcJSXfc 

[0 0 5 0] ^rT\ ±a Lfctt^TOEIK 2 5*3<tO« 
2 7t*3^T, n«SE*»SJptft5W«tB-Btft 

SiE^tvSo -rftfc*>, 3tB^s«JtU<$^fcB«H9-§- 
Sr»^LfcRi§i^moSiptft5®«-et, B^O«P-L> 

[0 0 5 1] ioT, Si?B^ft-^tS.B^ffi^tro& 

iOr^^W^^m 0 6 BK^-fJ; (m 
m) OBgfflldh-v¥B* s L H XL V »-^-rXT*^H5 
«t5Kfto-CV>5. ^0)tiS^¥€IL (mm) coROiffi 

y¥ffitt5 (06A) „ rJxSrS^tmaxXvmaxWffiB 
^©H^ (t, v) (rg^-fS (0 6C) . 
[0 0 5 2] t. v€r»*5i*tHc»JS-f5x, y 

( 2 • 6 H /tmax) ( 1 ) 

(2 • L v /vmax) (2) 



[0 0 5 3] m&P l£H6 B<DX 5Kft#>5£, 
P 1 =jt/2-x (3) 

[0 0 5 4] «KQl(t 
Ql = t an" 1 (y/L) (4) 

[0 0 5 5] (1) , St (2) , A (3) , 5t (4) 

tt* ttScD®^ (t, v) ic»jsi-5*rsj (pi, q 

1) Sr**5*ft*^LTV^ 0 (PI, Ql) 

<Z)*lRldSh-v5FffitSSto5ffi« (h4, v4) tt % 
h4 = L/t an (PI) 
v4 = L -tan (Ql)/sin (PI) 

[0 0 5 6] (h4, v4) fcCCDflHt*?- 

<OWm (i, j) fc<OH«tt, 
i = (h 4 • tmax/L H +tmax- 1 ) /2 
j = ( v 4 • vmax/ L v + vmax— 1 ) / 2 

[0 0 5 7] r*lfe©SCtt, *IrJ (PI, Ql) 

j) «r*ae>sa:T?*>a. (t, v) 
(pi, qi) (i, j) 

V\ £<DffiS:H«j£«W>£ (t, v) o^-^^-r^o 



[0 0 5 8] @7l:/Tfi5l^ f>f^#^7©a 
£*JRj&Ofci x, y. z<Dffi«*SrB<DJ:5K:»: 
tf>£ 0 MAOmi Cm) <Dttfl«cH»¥iBG^*5 0 PS 
&±<£>£Ptt, »^#¥BH±O^Q^S®$ix5 0 HE 

[0 0 5 9] «B$ixfciBftHov^"C, 

dx : x#ft0>IB*iM'X (m/pixel ] 
d y : y^[Rj^>B^f-^X [m/pixel ] 
£ ' : xi"fn]C0flrE (pixel ) 
7) ' : y^ftOfrfll (pixel ) 

[0 0 6 0] *fc* **SiifcHifcKov^r, 

e x : x^fp](D®^^^ X (m/pixel ) 
e y : y#|Rj0>jHi|HNf X (m/pixel ) 
f ' : x^fpJOffS (pixel ) 
r?' : y^TRj^&B (pixel ) 

[0 0 6 l]IttiWPfc 5i-^H-^<^:a 5 -e 
[0 0 6 2] 
[»1] 



P = 



[0 0 6 3] &P\Cttfc't%&^ft±<Dj&Q& 

[0 0 6 4] 

[£*2] 



- xq 
Q = f/<7 

[0 0 6 5] trSt, ^P^iMQU-EiiCfc 

[0 0 6 6] 
[«3] 



UP = k-oQ 

Z dx 

7} dy = k 
. ~f J 



[0 0 6 7] z 

k=- f /z q 



[ = 1 



5, nlcovvtflK fc, 
[0 0 6 8] 

lifc4] 



V J 



dx 
dy 



xq 
zq 



[0 0 6 9] Wtt&nnfUMVmV #£Vn 9 a»6 

[0 0 7 0] 
[»5] 
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xq ' 

m 



= oQ = oC + OQ 

f ' ex" 
= (X? + 7T 1 

0 . 



= m 



+ f'ex 2T 



[0 0 7 1] Rtt, 



T 
0 

.0. 



"0" 
1 

.0. 



[0 0 7 21 
[£fc6] 



R = 



cose 
0 

_sin0 



0 -sine 

1 0 
0 cose J 



(PAN) 

[0073] 0, ptt'Oa, ^h«, 



J? 1 



0 0 
cos$ -sintf 
sin0 cos# 

(T I LT) 

[0 0 7 4] 



["cosp -sinp 
sinp cosp 
10 0 

(ROLL) 



■ 1 " 




"cos 0 


cosp 


- sine 


sin$ 


sinp" 


0 




-cos 6 


sinp 


- sine 


sin0 


sinp 


. 0 - 




_-cos<t> 


sinfl 








* 0 " 




~COS0 


sinp" 








1 




COS0 


cosp 








. 0 . 




.— sine 











[0 0 7 5] ifcSo 

[0 0 7 6] £l±<Dm^\cm^XftitcCmm\C£Z> 

ZVftm&k<D7*jr7M>ttl, i^pa Cdeg ] '<> 
L, i^qa [deg ] TfV h L, RB$fHeJ!9 \Z r a (de 

B««#fciai-¥ffi±ic«»i-at>ot?*5. hio 

tt, IB-ca»L/tGlspBl©iil«fi*4:, ^pa 
(deg ] ^LTiWUikG2¥BffoB«t*i:*rW- 

[0 0 7 7] ^*»<0*ffi*J^«*»OlBa©rt» 
£\ H^J^feV^l^/jrfSrlftlJlf^ VfAsH* 7%fa 

jffifttt, 5 2 (degpp ] T?fc5 0 HI lAtt, 7*^* 
^*^?-CiEffiSr«»LfciB««*"C*>*o Hi IB 
tt. Hi l AK^JEmfrbTjVffrXtJtt^Z 
0ft^VLT«»LfcBtt«*-C*)5 o HI lCtt, H 
1 1 Afc^-J-lEaf^bT*-/ ^*/^*^?Sr±^2 0S^ 

/>htr«»ufciiiift«^'C*>So Hi lDtt, Hi i 

A\C^tlEm>bT>(i??s\'**7Zmft®*)\C2 OS 
n-^LTfMBLfcB*«#^**. HI lEIt Hi 
1 AtC^riEffia^v^ VtAsfl* 7&£^2 0*/<y 
U ±^2 0*^/WhLTiHlfLfcIB»(i*'C*>8. H 
l lFfi, Hi l Ai:/TtII^bf^f Vf/Hs*?* 

[0 0 7 8] ±»LfcH8*5iWH9lJ:*i-*«iaB««) 



^n^A-CHl 1 Afc^EE<OB«HS»ilPJ-¥ffi 
fc**Ufc-«4:B 1 2 fc^rfo H 1 2 Ate, H 1 1 B 
fc^ril«l«#**<l»**LfclBlfc«»-e*>S. HI 2 
BHt, HI lC^*i-H*fll*S:*(ftaE*Lfclii<t«* 
■CfcSo HI 2Clt HI lDfc^11Bfc«^*#«i* 

*ufcsf«iflr#-e*>5. hi 2Dit hi iEtc^i-H 

LfcB<fc««-e*5. il2Elt H 
*fc, :©Hi 2ic^i-B««*tt, UttBftoiMX 

Sri 2 0%fc*OI8l,"CV^fc*, BWifcKlJfcoTV** 

[0079] roj:5^, ±aLfea*fiiiBiaiS2 5*i 

[0 0 8 0] ±»Lfc*JII»«"C«^bii«* 
tt^rx^o-w t lt r * x y x a £h i 3 \z 

®#7*5 1 £&ffi#7;*5 2 0HISr46tt5 
*ft>0re*>5 o r02tt0^5^0PfljCi<sa*f*nO}B[ 
#5 4#SA£*lT^So 2ft<D#7*Kte, 

[0 0 8 1] Z<Dt2<Dm#5 4tt, 
(1) HaB^f9^5 l*5it«IB*?^5 2i««»n* 
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(2) *^5©»fWa«ttBB-e*«*^Jl#* J *t4v^ 

(3) ^-»L, **5 4#«WLTfcAfrfctt«*4 

[0 0 8 2] r^r^x^^yXAosjf^^ffi^tcift 

[0 0 8 31 .ftftWicf*, 01 3 Aic^i-J:5tc, 2ft 
o*?^«^WT44:tlcHt, T^-f :/:/y X-McA 

X*7^:/:/!JXArt»©B«*nfc±9, AttL 

fc3y»*5a»r*ttfcwt, hi3b^-t±5^ jb 

[0 0 8 4] £e>K, *«^f^-MiUv/7h 
tt, *Sfc^u^X^b&auvX»i©*{C3fettpr2* 
h u^Xtt, H l 4 «tHcjS»-e*i-ttBP l ft 

So ftiA i (D&^mt, &hp i ^>7 b 

«¥fmCCD»fc*^2±©ffi«A2' KJSAtetb 

^firfiAl^b&SA2(c^SjLfc<t 5lcftS» rcoi 

X^H«|r^t<itP 2-^ttS-frS 0 >7 h uvX£ 

*T«rfRl < M & in ISttB A l 1 l:etA2«?*« 
»**i5o ro^bu^XSrfflv^r^fiftlijESrfi 1 ? 
r^r^r-tSo 
[0 0 8 5] 

[*«©»*] r^S^icflttu** ^ihLfcft^icfpj 



[Ba^>ffi¥ftRH] 

[01] rcoigM^jgffl^tbS^^y-^x^ i^^/v 

[02] ^<Dmitmmzhzmmkmm&<o-w<o7 

[03] C^^f^v?^/^^7«t^IM 

[04] ro*MS:RMi-5fc»©*>r^^^f-ir-h 
~efcS 0 

[05] CW»M^3gfflS*t5*^?-»ffl^^^ 
VTROi 2 omSJgffiSr^-f-^P y 0T-fc So 
[0 6] ^<0^P^^igffi$tLSR1Si«ft^R^i^v>P ? 

[07] ^<n&mmm$ft*mmk<nwm\zm^ 

[09] d©i8wiiaffl*n«*«tt!ii«>r^rfyxA 
[0io] ^(Dmmizmmznzmim&o&micm^ 

[011] r©*WI^:i■fflSi^a*•l^aE*^RW^-fflv^ 

[012] z<Dmm\cm%ztiz>m£&<nmw\cm^ 

[013] ^CO^iCjgffi^nS^^I^^Bl^ 
«SrRMi-*fc»OI«»H-e*>5. 

[014] ^©jiwica^sixsjtwpr**^*!© 

W&RWrSfcfcOfclftHTfcao 
[ffr^RW] 

1 . - . l^Xft, 2 • • • CCDSft^, 3 • • • 
B^Sdl^ 4 • • -HflM^y, 5 • • -JEEISIeI 

Ks 6 • . • efttttt. 7 • • • 8 • . • « 

^(Hlte, 9 • • • S/* 3 1 0 • • • is* v $ % 11 

• • • aa**^ 1 2 • • • 
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[Hi] 



2 

1 



CCD 



1 1 



3 

L 





X 




Y 




r i 




atmiw | 



I 



Elt 



I 



6 

ea 

ft* 



8 



12 



10 



[i3] 



[B4] 




[D2] 
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[05] 
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[116] 



[110] 




void heimen3t () { 











" thh M¥>Mft 


[deg p-0] 




tO.U 


ii pa at 


[deg] 






" ga US. 


[deg] 




ZU 


it ra 


[deg] 




20 
















» «ti 








" hsize 




[pixel] 


640 


n vsize 




[pixel] 


480 










" St2 








" hwaku 




[pixel] 


768 


// vwaku 




[pi«l] 


578 


double cp . sp , cq , or , sr , 1 ; 






double x , y , z , M , k2 , k3 , k4 , 


, k5 , k6 , k9 , i 


,j ; 


Int h , v . hi . v1 


. h2 , v2 ; 







« gi SttOEII i [pixel] it [@9] *y 

I = hsize / 2 / tan [ thh'rad ) ; " 656.097 
" &ftS[<7)sin^co5^5R<ftTfc<cradttl[dB£]^fcya)Aff[rad3 ( = tt/ 360) 

cp = cos ( pa'rad ) ; it 0.93969 

sp = -sin ( pa*rad ) ; « -0.3420 

cq - cos ( qa'rad ) ; if 0.93969 

cq = -sin ( qa*rad ) ; ft 0.342O2G 

or = cos ( raVad ) ; " 0.93969 



sr 



= sin ( raVad ) ; " 0.342020 
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[H9] 



ki = cp*cr - sp*sq*sr ; " 0.92303 

k2 = cp*sr; " 0.32139 

k3 = cp*sr - ap*aq*cr ; " -0.21 147 

k4 = cq'cr ; « 0.88302 

k5= sp'cq; " 0.32139 

k6 = -sq ■ « -0.342020 

k9 - cp*cq / ga ; " 0.88302 

" zzrt ga liil* 1.0 EtfTXhHfcWtfc. g. = 0.2 fcr*fc. ffcWVMMIIt 1 / 25 1= 

h2 = hwaku / 2 ; " 384 

v2 = vwaku / 2 ; "288 
pt2 = st2 + ofs;« ttJ*ffl*^*»7-f>(3!)fta 

for ( v = 0 ; v<vwaku ; v + + ) { // ft ±5-f >tw"Dl>T 

v1=v-v2; « *A^«jS<!:-r*o 

for ( h = 0 ; h<hwaku ; h + + ) [ " 1 9*f>aftMHmvC 

h1=h-h2; " 

x = W*(h1*M +v1*k2); " Fi9W x , y , z 

y = k9 s (M*k3 + vrk4); 

z = -l +k9*(hl*k5 + v1 + k6): 

i = hsize / 2 - l*x / z ; " x , y , z ftig A JjRttQttK i f j £*#>£ 0 
j = vaize / 2 - l*y / z ; 

hirci2 ( stl + ofs , i , j , hsize , vaize ) ; 

J 

} 

) 
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